A pH-induced modification of CII increases its arthritogenic properties.
Immunoreactivity to collagen type II (CII) has been implicated in the pathogenesis of rheumatoid arthritis. Patients have been described to have an acidic pH in their inflamed synovial tissue. It is known that protein structures are modified by environmental pH, thus it is plausible that changes in synovial pH could affect the conformation of proteins like CII. Posttranslational modifications could alter the biophysical properties of cartilage proteins leading to autoimmunity. In this study we investigated if arthritogenicity of CII was affected by changes in pH, and if so, this could be correlated to altered protein conformation. Immunisation with CII at neutral pH induced a milder disease than did CII at acidic pH. All animals elicited a humoral response to CII, although with a significantly higher IgG1/IgG2b-ratio in the pH 7.4 group. Analysis by circular dichroism and electron microscopy indicated less fibrillation of CII at low pH as compared to neutral pH. Our results suggest that CII is more immunogenic and arthritogenic in an acidic environment than in a neutral environment. We can correlate these findings to pH-induced conformational changes of CII. Hence, self-tolerance to CII might be affected by changes in pH leading to altered and increased arthritogenicity.